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Au-Au nucl-ex/0304022

7KH�KLJK�S7 ZLQGRZ�DW�5+,&�LV�ZLGH�RSHQ

p+p-> S���hep-ex/0304038 STAR PRL 89, 202301

nucl-ex/0305015
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GLV Opacity Induced Radiation generalized to finite M  
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Hard, Gunion-Bertsch, and Cascade ampl. in GLV generalized to finite M
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Radiation Length in QGP
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Conclusion: QGP Matter seen in AuAu at 200 AGeV

1) Evidence for PQCD via v2 bulk collective flow of 104 S��.��S��/��;

 ����Y��S7�P�
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2)  Evidence for pQCD jet quenching in Au+Au at RHIC
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3)  Evidence jet un-quenching in D+Au = Null Control

�����5�,�'$
3



*\XODVV\ �%1/�������

%XON�&ROOHFWLYH�)ORZ�RI�4&'�PDWWHU
\ ^7 X X � �7� 3�7�� J 3�7� �NO N O NO

N Ns �s F � � �

,QLWLDO�VSDWLDO
DQLVRWURS\ )LQDO�PRPHQWXP DQLVRWURS\

px

py

x

y

7 �[� �NO
Ns �

+��6WRFNHU��:��*UHLQHU�������
-��2OOLWUDXOW�������
3�.ROE��8��+HLQ]�HW�DO��������
'�7HDQ\��(��6KXU\DN HW�DO
7��+LUDQR��<��1DUD����'

Elliptic Flow

( ){ }7�
7

� 7
G1 �\�S � Y �S� � FRV �G\GS G � φ

φ
= ρ + +"

4&'�(26



*\XODVV\ �%1/�������

(OOLSWLF�)ORZ�RI�8OWUDFROG�/L��$WRPV
.�0�2·+DUD�HWDO��6FLHQFH�����

7a���������.



*\XODVV\ �%1/�������

�
7G 1�G\GS Gφ

( ) ( ){ }7 � 7 � 7�
7

Y �G1 �\�S � � � FRV � FRV �G S � Y �S\GS G �= ρ + +φ φ
φ

+ "

$]LPXWKDO�)RXULHU�([SDQVLRQ

2EVHUYHG�(OOLSWLF�)ORZ�RI������.�4*3�DW�5+,&
+\GUR��3�.ROE�HW�DO��'�7HDQ\ HW�DO
([S���$��3RVNDQ]HU��6��9RORVKLQ��«�



*\XODVV\ ��%1/�������

(YHQ:�VVV� PDUFKHV�LQ�ORFN�VWHS�ZLWK�;��/��S��.��S��

Schweda
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Energy Loss Asymmetry not enough with
Wood-Saxon diffuse geometry

Need an asymmetry amplifier
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D. Molnar and S. Voloshin, PRL 91 (03) 
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New!

Limiting Frag
Pattern
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Centrality Dependence of High pT

A+B vs p+p

• Dramatically different and opposite centrality evolution 
of Au+Au experiment from d+Au control. 

Au + Au Experiment d + Au Control Experiment

Preliminary DataFinal Data

T. Hemmick 6/18/03
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Ivan Vitev and MG, Phys.Rev.Lett. 89 (2002)
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´7KH�5HWXUQ�RI�WKH�-HWLµ LQ�'�$X

pedestal and flow subtracted

Near-side:   p+p, d+Au, Au+Au similar
Away-side: Au+Au strongly suppressed relative to p+p and d+Au

Suppression of the back-to-back correlation 
in central Au+Au is a final-state effect
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π0 RBA(pT) Predictions vs Experiment for
central Au+Au and d+Au collisions

I. Vitev, nucl-th/0302002

I. Vitev and M. Gyulassy, PRL89 
(2002) 252301

PHENIX Preliminary

d-Au          200 GeV: =s

shadowing

anti-shadowing

$X$X '$X5 5 a ��

Consistent with QGP in AuAu
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BRAHMS preliminary

RdAu compares 
the yield of 
negative particles
produced in dAu to 
the scaled number  
of particles with 
same sign in p-p

The scale is the 
number of binary 
collisions:

Ncoll=7.2
(minimum biased) 

PRL 91 072305 (2003)

BRAHMS: d-Au Nuclear Modification factor 
at K ~3.2
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HIJING, AMPT
Predictions 
account for D+Au 
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Beam Jets

Beam + Mini Jets
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3UHGLFWHG�7ULDQJOH S$ GLVWULEXWLRQ

Triangle Distribution
Consequence of

1) Conservation of 
Valence quarks, i.e. B

2) ~ 1/x Feynman Wee
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K� !�K� &OHDU�HYLGHQFH�RI
9DOHQFH�TXDUN�IUDJPQW

Preliminary BRAHMS K �

Debbe et al, DNP 10/31/2003
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http://www.thep.lu.se/Smallx/

@ LUND

DGLAP, BFKL, CCFM                                CASCADE, LDCMC, ARIADNE

PYTHIA
HIJING

Wolfle DIS97
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7KH�(1'�RI�VHDUFKLQJ�IRU�WKH�4*3
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